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An Update of the U.S. Clean Coal Technology Demonstration Program

Clean Coal Briefs

The Clean Coal Technology Program
highlight of the last quarter of 1992 was
the receipt of 24 proposed projects for
the program’s fifth round of competi-
tion (see article p. 5). While fewer in
number than previous rounds, the total
value of the fifth round proposals is
nearly $6.3 billion, approaching the
highest in the program’s history.

The types of projects proposed reflect
the program’s shift from an earlier
emphasis on retrofit pollution control
technologies to the advanced power
generation technologies—ultra-clean,
high efficiency systems—that will be
needed to meet electricity demand in
the 21st century. Competition will be
strong, with $568 million available in
federal cost-sharing and nearly $2.3
billion being requested from the federal
government, Look for winning selec-
tions to be announced later this spring.

In the meantime, operations began at
several of the projects already in the
Clean Coal Program, bringing to 22 the
number of projects currently operating
or already completed. In October 1992,
Southern Company Services, Inc. be-
gan shakedown tests of the /00 MWe
CT-121 FGD advanced scrubber dem-
onstration project at Georgia Power’s

continued on page 5. ..
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Early Tests Show High SO, Removals

AirPol Plant Runs Smoothly

The Tennessee Valley Authority (TVA) is testing an innovative dry flue gas
desulfurization clean coal technology at its National Center for Emissions Research
in Paducah, Kentucky. The demonstration is being conducted on a 10 MWe slip
stream from a 150 MWe boiler fired with high sulfur coal.

The technology, called “gas suspension absorption™ (GSA), was first utilized in
Europe to calcine limestone for cement production, In power plant applications, the
GSA process promises to combine the economic benefits of spray dryers with SO,
removal levels close to those of wet scrubbing processes,

This is the first application of the technology on U.S. coals and the first large scale
unit to treat flue gas from a coal-fired boiler application.

The technology was developed by FLS miljo afs of Denmark, the parent company
of the project sponsor, Airpol, Inc., of Teterboro, New Jersey. The total cost of the
project is approximately $7.7 million, with the Department of Energy providing
$2.3 million (30 percent) of the funds.

The heart of the novel process is a vertical reactor where flue gases from the air
preheater are intimately contacted with lime sorbent, flyash and recycled reaction
products. The lime slurry is injected through a spray nozzle located at the bottom
of the reactor. The flow of lime slurry is regulated by a variable speed pump
controiled by measurement of acid gas concentration in the outlet flue gas stream.
Cooling water added to the reactor is controlled by continuous measurement of the
reactor/cyclone flue gas exit temperature.

continued on page 2. . .
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After the SO2 reaction, the solids are
separated from the flue gas in a cyclone
and most of these solids are recycled to
the inlet of the vertical reactor. The gas
stream  then passes through an
electrostatic  precipitator where
remaining particulates are collected.

Early Results Promising

Results from preliminary testing runs
compteted 1o date are very encouraging,
especially as the flue gas temperature in
the reactor approaches the adiabatic
saturation temperature of the flue gas.
Incremental changes in SO, removal
become more significant as the
approach-to-saturation temperature
(AST) i1s reduced.

In one series of tests at constant inlet
flue gas temperature of 320°F, Ca/S
molar ratio 1.40, with essentially no
chioride in the system and the boiler
fired on 3.0 percent S coal, the AST in
the reactor was gradually decreased
from 4FF to 5°F. The overall system
50, removal efficiency increased from
65 percent to more than 99 percent at
the lowest AST.

Another series of tests were conducted

at the same conditions, except calctum
chloride was added to the system to
simulate the combustion of high chlo-
rine coais. As the AST was decreased

from 50°F to 24°F, averall system SO2
removal efficiency ranged from 70 per-
cent at the high AST condition to essen-
tially complete removal at the closer
AST.

Operations at ASTs below 24°F were
not pursugd since virfually 100 percent
50, removal was achieved. Although
there 15 a higher potential for plugging
at low AST and high calcium chloride
conditions (because of increased mois-
ture in the solids), plugging was not
observed.

The preliminary tests were completed
in January 1993 and the plant is now
operating under a statisticully designed
test program to optimize SO, removal
efficiency and process economics, Af-
ter the completion of the test program,
a four week around-the-clock test run
will be conducted to demonstrate GSA
system reliability and consistency of
waste product properties.

The capability of the GSA process to
remove air toxics will also be evaluated
in mid- 1993 following process optimi-
zation. Toxic spectes to be studied tn-
¢lude hydrogen chloride, hydrogen thuo-
ride and a large group of common toxic
frace metals.

The project is scheduled to be com-
pleted the first quarter of 1994,

Ed Puschaver, Manager (O&M), Research & Development, at TVA's National
Center for Emissions Research in West Paducah, KY examines the GSA slurry and
air injection nozzles installed in the bottom of the reactor.

10 MWe GSA Plant. The reactor is on

the left of the structure rising to the
cycloneinstalled above the rectangular
enclosure. The slipstream ductis
shown at bottom foreground of the
enclosure.

Commercial Implications

One important aspect of the process is
the ability to use recycled sorbent prod-
ucts, Typically, a solid particle will
pass through the system ubout 100 times
before leaving as a waste product. This
affords a high level of sorbent utiliza-
tion und reduced operating costs.

AirPol estimates that a commercial
GSA systemn will cost about 40 percent
less than wet scrubber systems and 20
perceni less than spray drying systems,
yet SO, capture performance will reach
90 percent or more. The process should
perform well with both high and low-
sulfur coals.

Other advantages of the AirPol pro-
cess are those typical of dry or semi-dry
sorbent injection processcs -- minimal
space requirements, low capital costs,
and ease of instullation and operation.n

Correction !

Lo the Tall 1902 Tssue. the caption beneath the
photo on Page 3 incorrectly sied the industrial

I participant for the SNOX Project. The correct
participant s ABB Combusiion Engineering, !

i Ine. The Editor apologizes for any conlusion.
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Clean Coal Project Wins Outstanding

Achievement Award

Pure Air’s "Advanced Fluc Gas Desul-
furization Demonstration Project”™ was
among eight projects named as Out-
standing Engineering Achievements for
1992 by the National Society of Profes-
sional Engincers. The eight projects
span a wide variety of engineering dis-
ciplings, and each was hailed for its
overall contributions both to the engi-
neering profession and to society.

The award was presented jointly to
Pure Air, Northern Indiana Public Ser-
vice Company (NIPSCO. the host util-
ityyand DOE’s Pittsburgh Energy Tech-
nology Center.

Pure Air’s $150 million project in-
volves an innovative flue gas scrubber,
located at NIPSCO's Bailly Generating
Station on the outskirts of Chicago, IL.
Sized at a nominal 600 MWe, the scrub-
ber will reduce the Bailly power plant’s
SO, emissions by approximately 60,000
tons per year, [ is the largest single-
module scrubber in North America.

Project construction was completed
within budget, and operations com-
menced ahead of schedule in June 1992,
making Bailly Stution the first power
plant to comply with the Clean Air Acl
Amendments of 1990 utilizing flue gas
scrubbing, Early operations have been
very successful; the scrubber has ex-
ceeded its design targets by achieving
SO, removal fevels of up to 95%. and as
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high as 98% dur-
ing testing, while
producing a com-
mercial gypsum
by-product with
an average purity
level of 97%.

In Scptember
1992, the first of
six onc-month
demonstration
[ests was success-
fully completed,
using the normal
coal [or the Bailly Station (3.0-3.5%
sulfur Hlinois/Indiana bituminous).
Since then, operations have remained
largely uneventful with continuing high
80, removals.

In addition to the advanced scrubbing
technology, the project is demonstrat-

Pure Air’s award winning Clean Coal project is located at
the Northern Indiana Public Service Company’s Bailly
generating station, near Chesterton, IN.

ing a novel wastewater evaporation sys-
tem that can provide for a zero-dis-
charge design, and the business concepi
whereby Pure Air owns and operates the
facility, relieving the utility of the re-
sponsihility for operations. n

Pure Air Project Helps
Hurricane Relief Efforts

Thousands of homes were destroyed
when Hurricane Andrew hit Florida and
Louisiana from August 23-25, 1992,
Many of the victims are still recovering,
and one of the greatest needs is for
building materials to support recon-

struction.  Several companics recently
pooled their resources to donate 100,000
square feet of sheetrock to the Salva-
tion Army in West Palm Beach, Florida
for use in repairing damaged homes.
The sheetrock was manulactured by

U.5. Gypsum,
using by-product
gypsum from
Pure Air’s Clean
Coal scrubber
located ar the
Northern Indiana
Public Service
Company’'s
Bailly generating
station.  Rail
transportation to

Neal Garceau (left), Manager of U.S. Gypsum’s East Chicago,
IN plant, and Bob Conley, President of Pure Air, prepare to
send a sheetrock shipment to the Salvation Army's hurricane

reliet effort in Florida.

3

Florida was pro-
vided gratis by
CSX Corpora-
tion. n
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LIFAC Process Tests Now Underway

Full-scale tests of an advanced clean
coal technology -- one that approaches
85 percent SO, emissions reduction
while avoiding much of the costs and
larger space requirements of conven-
tional flue gas scrubber systems -- have
begun af the 60-MWe Whitewater Val-
ley Unit No. 2 boiler facility owned by
Richmond Power & Light located in
Richmond, Indiana.

Startup and shakedown tests treating
flue gas began in September 1992, in-
cluding baseline testing to characterize
the operation of the boiler and associ-
ated subsystems. The process shake-
down has taken more time than origi-
nally intended because of minor me-
chanical/electrical problems but the de-
lay should not impact the overall sched-
ule or budget, Parametric testing began
in March 1993,

The Whitewater Valley facility, with
its compact boiler configuration, is typi-
cal of many plants facing deadlines for
reducing SO, emissions by the turn of
the century. These smaller, older plants
-- built before the initial requirements
of the Clean Air Act -- often do not have
the space to accommodate large scrub-
bing systems. Other plants are too old to
justify the high capital investment and
operating costs of large pollution con-
trol facilities.

LIFAC may be an attractive solution
for these installations where the system
is installed essentially as an addition to
the existing plant’s flue gas ductwork.
Another advantage is that the extra
equipment, energy usage, manpower
and maintenance normally required
with scrubbers may be avoided with the
LIFAC process.

As 4 result, the LIFAC system can
provide levels of SO, removal compa-
rable to those of conventional scrub-
bers while saving considerable costs.

The $22 million project, 50 percent
DOE funded, is sponsored by LIFAC
North America, a joint venture of ICF
Kaiser Engineers of Oakland, CA and
Tampella Power Corp. of Finland, which
developed and patented the technol-
ogy. Other project participants include
the State of Indiana, the Electric Power
Research Institute, the Black Beauty
Coal Co., and the host utility, Rich-
mond Power & Light,

Process Description

The LIFAC process is centered around
a unique, patented system called an
“activation chamber,” which is actu-
ally a vertical elongation of the
ductwork builtbetween the air preheater
and the electrostatic precipitator.
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LIFAC activation chamber structure
shown at a late stage of construction
at the Richmond Power & Light 60-
MWe Whitewater Valley Station Unit
No. 2, Richmond, Indiana.

First, limestone injected into the up-
per boiler region calcines to lime and
absorbs part of the sulfur dioxide (about
25 percent of the 8O, removat occurs in
the boiler). The gases then move through
the air preheater and enter the activa-
tion chamber where they are humidi-
fied and the SO, capture is completed.

Residence time (chamber size) and
water droplet size are controlled for
effective hydration of the lime, reac-
tion of the sorbent with the remaining
50, and completion of water evapora-
tion to afford a dry reactor solids prod-
uct. This fine, dry powder is easily
separated from the flue gas along with
the flyash in the electrostatic precipita-
tor.

Part of the collected solids is recycled
into the ductwork just ahead of the
activation chamber which improves
sorbent usage. The balance, considered
non-hazardous, ¢an be landfilled with
the flyash without causing environmen-
tal concerns.

comtinued on page 5 . ..
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Plant Installation

Construction of the LIFAC plant be-
gan in March of 1991. Work continued
through the Summer of 1992 with no
need for plant downtime other than
normally scheduled outages. All of the
construction work associated with the
LIFAC systemn was performed in close
proximity to the exterior of the
powerplant or in cramped areas inside
the plant, The ductwork tie-ins and new
steelwork required inside the plant are
located in small, difficult to access work
areas. The reactor outside is approxi-
mately thirty feet from the powerplant
with the outside ductwork and piping
crossing offices and other plant roof
areas. All of these new structures and
equipment were constructed with no
interference to daily plant operations.

The plant is now in the Operating
Phase scheduled to be completed late in
1994, n

Round V Update

The fifth round of the Department of
Energy’s multi-billion doilar Clean Coal
Technology Program has attracted 24
proposals for demonstration projects that
could help meet the demands for energy
growth and environmental protection in
the 21st century.

The majority of proposals received by
the December7, 1992, deadlinereflected
DOE’s emphasis on high-technology
approaches for using America’s coal
supplies in the post-2000 era.

Winning proposals are to be named by
May 6, 1993,

Of the 24 candidate projects, 14 pro-
pose to construct or refurbish electric
power generating facilities with such
advanced concepts as coal-powered fuel
cells, gasification combined cycle, flu-
idized bed combustion, externally fired
combined cycle, a coal-fired turbine, a
coul-burning diesel engine, and a mag-
netohydrodynamics power system. Such
technologies are expected to be among
the next wave of options considered in
the post-2000 era when utility and other
power generators witl face more strin-

gent sulfur and nitrogen emisston lim-
its and potential concerns over greeit-
house gases.

If successfully demonstrated in the
U.S., these cleaner, more efficient tech-
nologies also are expected to become
attractive U.S. export commodities to
countries that are expanding or mod-
ernizing their power generation indus-
tries.

In addition to the advanced electric
power generating approaches, the pro-
posals include advanced ways to pro-
duce liquids from coal, remove impuri-
ties from coal, improve iron ore reduc-
tion for steelmaking, clean combustion
flue gases, and burn micronized coal
for cogeneration.

The total value of the proposed projects
approaches $6.3 billion, $2.3 billion of
which is requested from the Federal
government. DOE plans to make $568
million available in cost-sharing and,
by law. can finance no more than half
the costs of each selected project.

The fifth round of the Clean Coal
Technology Program will complete one
of the nation’s largest energy and envi-
ronmental initiatives, Begunin 1986 as
an outgrowth of recommendations of
the U.S. and Canadian Special Envoys
on Acid Rain. the program was origi-
nally envisioned as a $5 billion govern-
ment/industry effort. Higher-than-ex-
pected private sector funding is ex-
pected to push the program s total value
to well over 56 billion.

To date, from the first four rounds of
competition, 41 proijects are either un-
derway or have been completed. These
projects have a total value of nearly
$4.6 billion , 60 percent of which is
being provided by the industrial par-
ticipants.

DOE will make available upon re-
guest o compilation of “Public Ab-
stracts” prepared by the proposers. The
abstracts can be obtained by calling the
Office of Fossil Energy Communica-
tions at {202) 586-6503 or by writing
the Office of Fossil Energy, FE-5. Rm.
4G085, U.S. Department of Energy,
Washington, DC, 20585. n
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. continued from page I “Briefs”
Plant Yates. So far, the project has
exceeded its goal for SO, removal of 90
percent and, with the exception of a
two-week delay in December caused by
flooding at the site, the plant has run
continuously. Full scale tests are ex-
pected to run through 1994,

Two days after the CT-121 startup,
AirPol began a 10 MWe demonstration
of its Gus Suspension Ahsorption tech-
nology at the Tennessee Valley
Authority’s Shawnee station near
Paducah, Kentucky (see story p. 1). The
preject dedication, held the previous
day, attracted many people and coin-
cided with the renaming of the station
the National Center for Emissions Con-
trol Research.

Finally, on November 5, natural gas
flow was started into the gas reburning
zone of Unit 3 at the Public Service
Company of Colorado’s Cherokee Sta-
tion near Denver (see story p. 6).

The first fuels from ENCOAL s Wyo-
ming mild coal gasification plant were
sold and shipped to customers late this
fall. In October 1992, ENCOAL shipped
2,000 barrels of specification coal de-
rived liguid from early operational runs
of the plant. .

Three hearings were held in Decem-
ber to solicit public comments on the
Draft Environmental Impact Statement
{DEIS)forthe Healy Clean Coal Project,
proposed to be built in Healy, Alaska.
DOE held the hearings in Healy,
Fairbanks and Anchorage, Alaska. A
total of almost 175 people attended the
sessions. An innovative format for the
hearings was developed, creating an
opportunity for two-way communica-
tion by incorporating a short off-the-
record workshop in which the project
and the environmental effects were de-
scribed. followed by an informal ques-
tion and answer period. When the
workshop ended, the formal hearings
resumed for the record. The public re-
sponded well to this format and people
were very interested in learning about
the project and the environmental
effects. n
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EER’s Gas Reburning—-Low-NO_Burner
Technologies Reducing NO_Emissions

Energy and Environmental Research
Corporation (EER) is testing a combi-
nation of natural gas reburning and low-
NO, Burners (GR-LNB) on Unit No. 3,
a 172 MWe wall-fired utility boiler at
Public Service Company of Colerado’s
(PSCC) Cherokee Station located near
Denver, Colorado. The goal of the
project is to achteve a 70 percent reduc-
tion in NO_emissions from that coal-
fired boiler.

Construction and shakedown of the
new system was completed in June
1992, about three months ahead of
schedule.

The Riley coal-pulverizers were re-
built during July and August 1992, with
the principal aim of increasing the flow
of primary air to the sixteen Foster
Wheeler Internal Fuel Staging (IFS)
burners, and final start-up of the gas
reburn equipment was completed. Dur-
ing full load GR-LNB operations, all
sixteen IFS burners instalied by PSCC
will be operated but with less coal flow.
Gas reburning will supply the balance
of the heat for power generation while
increasing the overall level of total NO_
reduction.

Parametric testing of the combined
gas reburning and low NO_burner sys-
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OVER-FIRE AIR .
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Simplitied Schematic of Combined Gas Reburning-Low NO_Burner Technologies

tems commenced
in November 1992,
Preliminary datain-
dicate that the sys-
tems will be suc-
cessiul in reducing
NQ_ emissions up
to 70 percent at full
load.

Optimization lest-
ing of the gas
reburning system
wus followed by a
brief outage in Feb-
ruary 1993 for mt-
nor modifications
to the low-NO_burners.

One year of long-term testing is sched-
uled to commence in March 1993,

Technology Description

EER’s gas reburning technology in-
voives firing up to 20 percent natural
gas above the main coal combustion
zone in a boiler. This produces a slightly
fuel-rich zone where NO_produced by
the coal combustion is “reburned” and
converted to atmospheric nitrogen.
Overfire airis added above this reburning
zone to complete the combustion pro-
cess,
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One of four sets of low-NO, coal burners is shown installed
in the bottom level of the boiler, with all associated coal and
air feed lines in place.

The reburning system is comprised of
three integrated subsystems. First, the
natural gas injection system directs and
controls the proper amount of gas to the
reburn zone. Second, the flue gas
recirculation system recycles flue gas
from the economizer outlet through the
usc of a fan to the reburn zone where it
provides furnace penetration and good
mixing of the injected natural gas. Fi-
nally, the overfire air system provides
combustion air 1o burn the remaining
combustibles.

The Foster-Wheeler IFS burners re-
tard the production of NO_ by staged
combustion, employing dual combus-
tion air registers which allow for control
of air distribution at the burner, provid-
ing independent control of the ignition
zone and flame shaping.

Commercialization
As the $16 million dollar project (50
percent DOE cosi-shared) continues and
optimized test results become avail-
able, EER will be ready to commercial-
ize this technology.

The combined technology system is
applicable to wall-fired utility and in-
dustrial boilers. Estimnates indicate about

contimed on puge 7 ...
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35 existing wall-fired utility boilers,
plus industrial boilers, could make im-
mediate use of this technology, with the
largest existing utility boiler estimated
to be about 1,300 MWe.

Specific features of the technology
that increases its potential for commer-
cialization inciude: (1} can be retrofit-
ted to existing units; (2) reduces NO
cmissions by about 70 percent: (3) suit-
able for use with a wide range of coals;

View of the natural gas injectors
inserted into the recycle flue gas ducts
that enter the boiler wall; stainless
steel gas feed lines come off the gas
header located above.

{4) hag the potential to improve boiler
operability; (5) requires minimal space
and; (6) uses commercially available
components.

As a side benefit, SO, is decreased in
direct proportion to the amount of natu-
ral gas that is substituted for coal. Also
increasing the attractiveness of the GR-
LNB technologies, are the expected
significantly lower capital and operat-
ing costs compared to selective cata-
Iytic reduction and other NO _control
technologies. n

Second Colorado
Project Also Operating

Public Service Company of Colorado (PSCC)
Tests Integrated NO /SO, Emissions Control System

Atits Arapahoe Station in Denver, PSCC
is demonstrating NO_control with low-
NO_ burners, averfire air and selective
non-catalytic reduction (SNCR) of NO_
by in-furnace injection of urea, and SO,
control with two types of dry sorbents
and flue gas humidification.

The tests are being conducted on Unit
Number 4, a 37 year old 100-MWe
“down-fired” boiler. If successiul, the
technologies could become important
pollution control measures for older
plants, improving air quality while hold-
ing down costs to consumers. The urea
injection system is the first installation
on a U.S. utility coal-fired plant.

Construction was completed in mid
1992 and operational testing com-
menced in August 1992, Tests of the
Babcock & Wilcox low-NO_DRB-
XCL™ down-fired burners with overfire
air, while firing western bituminous
coal, have reduced NO emissions 635
percent to about 0.4 Ib/million Btu with
no operating problers.

These are the first NO_ combustion
tests on a top-fired boiler, a relatively
uncommon buthigh NO emitting boiler
lype.

Initial baseline testing of the urea sys-
tem was conducted in early 1992, NO_
removal levels of about 30 percent were
obtained with minimal ammonia slip at
full load . At lower [oads the tempera-
tures cooled sufficiently and only 10
percent NO, removal could be obtained
with low ammonia slips. Urea injection
is very sensitive to the furnace flue gas
injection temperature. Too high a tem-
perature can cause the urea to torm
additional NO_. Too low a temperature
results in significant conversion of urea
to ammonia and no reaction with NO .

A short test with liquid ammonium
hydroxide was also quite successful
and, at low load and minimal ammonia
slip a NO_ removal of 30 percent was
achieved. This work led to the installa-
tion in December 1992 of an on-line
system to conver! urea to aqueous am-
monia so that both chemicals can be
tested further,

Two types of dry sorbents for duct
injection will be tested for SO, emis-
sions reduction. A calcium based sor-
bent will be injected upstream of the air
preheater. Sodium or calcium based
sorbents will be injected downstream of
the air preheater. Sodium based sor-
bents are planned to be used with the
plant’s normal low sulfur coal (0.4 per-
cent). Lime based sorbents will be used
for test work with high sulfur Illinois
coal (2.5 percent) and the normal low
sulfur coul.

Humidification—found to be ex-
tremely effective with sorbent injection
tests at other Clean Coal Technology
projects—will be used with the calcium
based sorbents to increase their effi-
ciency.

Testing of the low NO_combustion
systems and urea injection began in
January 1993. Following these tests a
variety ot sorbent injection tests will
begin in the second quarter of 1993,
Towards the end of 1993, the plant will
be operated with all technologies inte-
grated for long term tests which will run
through May 1994.

The project also includes monitoring
of air toxics to determine the impact of
the advanced technologies on air toxics
Emissions.

The Electric Power Research Institute
along with PSCC is co-funding the
$27 4 million project, 50 percent DOE
funded. n
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Status of Clean Coal Technology Demonstration Projects

EER Corporation. Enhancing the Use of Coal by Gas
Reburning and Serbent Injection.

(Hennepin and Springfield, L}
Testing at the Hentnepin Station of Hinois Power was completed on
January 15, 1993, Two treated lime produces, High Surfuce Areu
Lime and Promoted Lime were used in the final stages of testing.
The treated lime products increased SO, caprure up to 20 percent.
The overall project goals of greater than 50 percent NO and 50
percent SO, removal were achieved, Testing at the Lakeside site
wifl start i Febreuary 1993,

Babcock & Wilcox. LIMB/Coolside Demonstration Project.

(Lorain, OH)
The Final Coolside Topical Report was approved by DOE for
distribution and copies are now available to the public through
NTIS [Ref. DOE/PC/79798-T26 (DEY3001722)]. The LIMB Exten-
sion Final Reporr through NTIS [Ref. DOE/PC/79798-T27
{DEQIG5979)].

American Electric Power. Tidd PFBC Demonstration

Project. (Brilliant. OH)
The plant has accumutated nearly 3500 hours of coal-burning
operation, incliuding runs of 102 and 360 houwry in which advanced
ceramic filters were exposed to one-seventh of the hor gas stream.
The plant is in a 5 month outage period because of blade fuilures in
the low-pressure turbine thar occurred in February 1993,

Rosebud Syncoal Partnership. Advanced Coal Conversion
Process Demonstration {Colstrip, MT)
Phuse I Operations that started in June 1992, are continuing.
Maodifications made to the demonstration fucilicy are now being
tested; these changes are expected to overcome the operating
difficulries that have been experienced to date.

CQ, Inc. Coal Quality Expert. (Homer City, PA)
Movre than half of the planned six full-scale field tests and pilot and
bench scale correlation tests have been completed.  Over 100
algorithing based on the data generated from the tests are under
development.  The Acid Rain Advisor saftware package is now
commercially available. Two new host sites have been selected for
freld 105t sites #3 and #6.

York County Energy Partners. Circulating Fluidized Bed
Cogeneration Project. (York, PA)
YCEP is exploring the feasibility of a site change within the York
County area o meet commitments to offset SO, emissions 2 1o 1 in
the communiry. YCEP is evaluating prelimin;::r_\‘ vertdor bids for
major equipment including the steam furbine and electric genera-
toF.

Pure Air. Advanced Flue Gas Desulfurization Demonstration
Project. (Chesterton, IN)
The FGD scrubber is operating and has demonstrated the capabil-
ity to reduce SO, emissions by greater than 95 percent, thereby
reRoving some 60,000 tons of SO, from the air on an annual basis.
Byproduct gepsint is 97 percent pure and is being sold 1o U.S.
Gypsum. Tests with the stundard NIPSCO coal (3-3.5 percent 5)
have been completed.

Southern Co. Services. NO_Reduction for Tangential-Fired
Boilers. (Lynn Haven, FL)
Long-term test datu from operating the Low NO_ Concentric Firing
Svstem (LNCFS) Level H equipment (one of three basic air/coal feed
configurations to be tested) indicated full load NO_reductions up to
40 percent compared to the baseline emission data. Long-term data

for Level HI show that NO emissions have been reduced by as much

as 48 percent. Results of Level [ong-term testing indicate full foad
NO._ reductions of 37 percent below huseline. Air toxics and fuel

fireness data continue to be evaluated.

Southern Co, Services. NO_Reduction for Wall-Fired
Boilers. (Coosa. GA)
Long-term testing of the Advanced Over Fire Air (AOFA) and for the
Low-NG Burners (LNB) has been completed. This 300 MWe boiler
is now being operated ai reduced loads to meet particuiate compli-
ance limits. Diagrostic, chemical entissions, long-term texting and
digital control svstem testing for the LNB plus AOFA configuration
will be performed following resumption of full load operations.

Passamaquoddy Tribe. Cementi Kiln Flue Gas Recovery

Scrubber. (Thomaston, ME)
Piping. valve and other modificarions under Passamagquoddy
Technology’s supervision have been completed. The new chevron
styvle mist eliminqror will be completed shortly.  The chevrons
themselves have arrived. Testing will continue through the Spring.

Babcock & Wilcox. Coal Reburning for NO_ Control.
(Cassville, WD)

Results of parametric and optimization testing with bituminous coal
indicate that NO emivsions are reduced by about 55 percent
between full load (110 MW) and 70 MW. From 70 to 40 MWV the NO,
reductions runge from 50 to 35 percent.  Air Toxics emissions
manitoring and reburn testing on western coal appear 1o be better
than those obtained on hituminous coal. Testing is now complete on
this project.

Bethlehem Steel Corp. Coke Oven Gas Cleaning System.

(Sparrows Point, MD)
The coke ovens were pluced on “cold idle” on January 24, 1992
The project has been postponed for at least twea years to allow for
rehabilitation of the coke ovens.

Southern Co. Services. Chiyoda Thoroughbred 121 FGD
Process. (Newnan. GA)
Consfruction of the gypsum stack was completed.  Boiler tie-ins
were completed and the unit has been in operation since October
1992, Preliminary results indivate 93-98 percent 8O, removal
compared to the objective of 90 percent. This scrubber has been
selected to participate in the PETC Air Toxies Testing progran.

ABB Combustion Engineering. 1GCC Repowering Project.

(Springfield, IL)
Activities are focused on refining the project cost estimate 1o
substantially reduce the capital cost projection.

American Electric Power Service Corp. PFBC Utility
Demonstration Project. {New Haven, WV)
Value engineering activities gre continuing, including development
of system dexcriptions. definition of component requirements and
trade-off studies, 1o refine the preliminary design for a 340-MW
greenfield plani.

continued on page 9 . . .
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. continued from page 8 “Statius”
Southern Co. Services, SCR for High-Sulfur Coal Boilers.
(Pensacola, FL)
Design work [s more than 99 percent complete and construction,
which began on March 23, 1992, s scheduled to be complete in
February 1993, Facility stareup and shakedown rests are schedided
to begin in February and continue through the first quarter of 1993,

Bahcock & Wilcox, SNRB Flue Gas Clean-Up Project.

{Dilles Bottom, OH)
Operations at Ohio Edison’s R.E. Burger demonstration facilite
shene NOand 5O, reductions above 90 percent and 80 percent
respectively, 1.800 and 800 hours of testing were completed on the
Nextel and S Glass filter fabric bags respectively.  Abowr 3,800
hotrs of testing have been accumudated on three different fubrics at
the Celorado Springs test facilitv. Fuabric tests at thar facility are
complete and it is being disnantled.

ABB Combustion Engineering. SNOX Flue Gas Cleanup
Project, (Niles, OH)
The SNOX plant iy operating ar full capacity producing 97 percent
pure sulfuric acid, and achieving SO, und NO_removals of 96 and
94 percent respectively. This SNOX project has also been sefected
to participate in the Air Taxics Testing Program.

Bethlehem Steel Corp. Blast Furnace Granulated Coal
Injection. {Burns Harbor, IN}
The Bethlehem Steel Board of Directors has approved proceeding
with the project. DOE is veviewing Bethiehem's request to continite
the project into the engineering, procurement and construcrion
stages of the project.

Bechtel Corp. Confined Zone Dispersion FGD Project,

¢Indiana County, PA)
Sturry infection tests using dolomite lime have indicated that the
expected level of SO, emissions reduction of 50 percent can be
achieved and ;mssr’bi‘_\‘ exceeded.  Parametric testing has been
completed. The six-month continnous demonstration run iniriated
i Awguse 1992, is nearing completion,

AirPol, Inc. Gas Suspension Absorption Project.

{Paducah, KY)
The October startup of the Gas Suspension Absorption (GSA)
svstenm went smoothlv. In the early operations, SO, removal levels
of 99.9+ percent were achieved.

Alaska Industrial Development Authority. Healy Clean Coal

Project. (Healy. AK)

Engineering and permitting efforts are proceeding on schedule.
Design verification tests on the TRW combustor began in December
1992, DOE issued its Draft Envirommental hmpact Statement
(DEIS) in November 1992, and conducted public hearings in Alaska
in December 1992, The public comment period for the DEIS closed
on Janwary 20, 1993,

Public Service Co. of CO. Integrated Pry NO /SO, Emissions
Control System. (Denver, CO)
Lene NO burner and overfive air testing was completed on Qctober
30, 1992, Early results indicate NO_removals of more than 60
percent.  On-site testing for Baseline Air Toxics Monitoring was
completed the week of November 16, 1992, Testing of the urea and
aqueons anmionia tnjection svstem began on January 4, 1993, and
will continiee through March 1993, Calcium injection testing will
he conducted in March and April 1993, The averall testing schedute
will be completed in May 1994,

Fampa Flectric. Integrated Gasification Combined Cycle
Project. (Tampa, FL)
Tampua has signed o license agreement with Texaco Development
Corp. for ity gasification power systems rechnology and a contract
with GE for a 7F-hused gas turbine combined cvele system. Tampa
is responding to sufficiency comments received from the Swate of
Florida regurding Tampa's Site Ceriification Application {per-
it ).

LIFAC N. America, LIFAC Sorbent Injection Desulfuriza-
tion Demonstration Project, (Richmond, IN)
Construction and baseline testing are complete. Parametric testing
began in February, 1993,

Air Products and Chemicals, Inc. Liquid Phase Methanol

Process, (Daggett, CA)
A cooperdtive agreement wax sigined on October 16, 1992, Texaco
Svagas Inc.’s negoriation of a power purchase agreement for the
Texaco Cool Water Project is deluved. A Cudlifornia Energy
Commission Order, based heavily on the current economy and

Sforevasts for natural gas price and availability in California,

established a range for negotiation of the power purchase agree-
ment. As conceived, the Texaeo Cool Water Project with the Liguid
Phase Methanol unit add-on cannot compete economically in
California without restructuring the project’s financing. Efforts to
restructure the project's financing and 10 explore relocating the
LPMEOH™ project add-on to an alternative site are underway.

Babcock & Wilcox. Low-NO_Cell Burner Retrofit.

{ Aberdeen, OH)
Every other lower burner and NO_port was inverted and shallow
angled replacenent impellers were installed by May 1992, These
changes were made 1o mitigate high CO concentrations in the lower

Jurnace that occurred when operatfing fo dchieve high NO| emission

reductions. Optimization testing was completed in July, 1992, long
term baseline testing is In progress with completion .~heduled for
April 1993, NO, emission reductions continue to exceed the 50
percent target level.

ENCOAL Corp. Mild Gasification Project.

{Gillette, WY)
Ten test runs have been completed to date, representing approxi-
mately 900 hours of operation on coal. The first three rail cars
(2000 barrels) of coual-derived liguid were shipped to an industrial
customer in October 1992

MK-Ferguson Co. NOXSO Flue Gas Cleanup System.

(Niles, OH)
Preliminary design activities are proceeding incorporating the
results of pilot testing.

DMEC-1 Ltd. Partnership. Pressurized Circulating Fluid-
ized Bed Demonstration Project. {Pleasant Hill, [A)
Design is continuing. A topping combustor 10 aqugment the gas
turbine infer temperdtiure was deleted from the projeci scope
because it did nor provide favorable economics under the site-
specific conditions. A draft Implementation Plan for completion of
the Envirommental Impact Statement has been prepared gnd s
undergoing review.

contined on page 10 ...
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. comiinued from page 9 “Status
EER Corp. Gas Reburning and Low-NO_Burners on a
Wall-Fired Boiler. {Denver, CO)
Equipment start-up and check-out testing have been completed.
Parametric testing of the combined gas reburning and low NO
burner systems commenced i November 1992, Preliminary data
indicate that the system will be successful in reducing NO_emis-
stons up to 70% at full load.  One year of long term testing is
scheduled to commence in March 1993,

Sierra Pacific Power. Pifion Pine 1GCC Project.

(Reno, NV)
Engineering and design activities are ander way.
meeting ways held to review project seope, objectives, schedule, and
carrent status of design work. A draft Implementation Plan for
completion of the Environmental Impact Statement has been pre-
pared and is undergoing review.

Tennessee Valley Authority. Micronized Coal Reburning for
NO_Centrol. (Paducah, KY)
The Cooperative Agreement was awarded on July 28, 1992, The
Fuller company purchased Micro Fuel Corporation in September
1992 und will assume Micro Fuel's obligations in this project. TVA
will vign a contract with Fuller in Mareh 1993,

Wabash River Joint Venture. Wabash River Coal Gasifica-

tion Repowering Project. (W. Terre Haute, IN)
System design and component selection are under way. Detailed
equipment design specifications and bid packages are being pre-

A kick-off

pared for the gasification plant equipment and gos wrbine.  An
environmental assessment has been prepared and is undergoing
review. Start of construction is scheduled for April 1993,

ThermoChem, Ine. Demonstration of Pulse Combustion in
an Application for Steam Gasification of Coal.

(Gilleite, WY)
The Cooperative Agreement was awarded on October 27, 1992, and
preliminary design work ix now fully underway.

Custom Coals International. Self Scrubbing Coal: An
Integrated Approach to Clean Air.

(Greensboro, PA; Springdale, PA; Richmond, IN)
Project definition activities are continuing.  Preliminary design of
the coal cleaning plant is more than 50 percent complere,

TAMCO Power Partners. Toms Creek IGCC Demonstration
Project. {Coeburn, VA)
The Cooperative Agreement was signed on October 27, 1992,
Preliminary design has been initiated.
being sought,

A buver for the power is

New York State Electric and Gas (NYSEG). Milliken Clean
Coal Technology Demonstration Project.

(Lansing, NY)
The Coaperative Agreement was awarded on October 20, 1992,
Dexign activities are wderway.  The Envirommental Assessment
activities are expected 1o be completed this Spring.
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Upcoming Events

Date
April 7, 1993

Event

Plant. Toronto, OH
April 16&19, 1993

Aberdeen, OH
June 28-30, 1993
(Tentative date)
Morgantown, WV
August 3-5, 1993
(Tentative date)
Morgantown, WV
September 7-9, 1993
and Towers, Atlanta, GA

CCT Reports Update

NOXSO Corp. Open House, NOXSO Pilot Plant, Ohio Edison Toronto

Ohio Coal Development Office Open House, B&W Low-NOx Burner™
Demonstration Project, Dayton Power & Light J.M. Stuart Station,

Coal-Fired Power Systems—Advances in IGCC and PFBC, Gasification
and Combustion projects), Morgantown Energy Technology Center,

Power Generation Contractors Review Meeting. (Fuel Cell and Heat Engine
projects), Morgantown Energy Technology Center,

Second Annual Clean Coal Technology Conference, The Atlanta Hilton

Contact
Reservations Required
{800Y GET-NOXSCO

Reservations Required
{80() 435-0323

METC Conf. Svces.
(304) 291-4108

METC Conf. Sves.
(304) 291-4108

A, Strom
{301) 903-2790

The following Clean Coal Technology Program Reports and Comprehensive Reports to Congress have been released since the last
issue of Clean Coal Today. Copies of the Reports are available from the National Technical Information Services, U.S. Department

of Commerce, Springfield, VA 22161.

Nuela CFB Demonstration Profect: Detailed Public Design Report (Colorado-Ute Electric

Demonstration Program Performance Test Summary Reports: Topicul Reporr (Cotorado-

Dec 90 DE 9100-2081

Assoc., Inc.)
Mar 92 DE 9200-1299

Ute Electric Assoc.. Inc.)
Mar 92 DE 9300-0212

Economic Evaluation Report: Tupical Report (Colorado-Ute Electric Assoc.. Inc.)

The following papers, authored by DOE employees or CCT participants, have been delivered at recent conferences. Copies are
available from the authors. For further information, contact Doug Archer, Office of Clean Coal Technology at (301) 903-9443,

"ABB Combustion Engincering Systems® Coal Gasification System
for Combined Cycle Power Generation,” Herbert E. Andrus. Ir.,
Combustion Engineering, Inc.; ASME fnternationa! Joint Power
Generation Conference. Atlanta, GA, October 1992,

“AEP's Tidd PFBC Demonstration Plant: Start-Up and Operating
Experience,” D.R. Hafter. M.J. Mudd. D.A. Bauer, and H.K.
Stogran. American Electric Power Services Corporation: Electric
Power Research Institute Application n_fFluic-l'i:c'd—Bed Combustion
for Power Generation Urility Conference. Boston, MA, September
1992,

“Cleaning the Water at a Clean Air Plant: Early Operating Data from
the Bailly FGD Wastewater Treatment Plant,” M. Sicineki, D.
LaValle and M.K. Mierzejewsky; 33rd Aninad International Warer
Conference, Pittshburgh, PA, October 1992,

“Conversion of 50, in Flue Gas to Sulfuric Acid Via the SNOX
Process,” D.C. Borio. D.J. Collins; American Chemical Society
Fertilizer Division, Washington, DC, August 1992,

“Cost Effective Technologies for 50, and NO_Control,”™ A, Sanyal
et al, EER Corporation and H. Ritz: DOE/PETC: Power Gen '92
Conference. Orlando, FL. November, 1992,

“Des Moines Energy Center Repowering with PCFB Technology.”
B.J. Ambrose and G.E. Kruempel, Midwest Power; R. Dryden.
Pyropower Corporation: Electric Power Research Insiitute Applica-
tion of Fluidized-Bed Combustion for Power Generution Utility
Conference, Boston. MA. September 1992,

“Economic Analysis of The SNOX Process.” W.H. Kingston, R.E.
Bolli. M.I. Hyland; Iaternational Joint Power Generation Confer-
ence, Attanta, GA, October 1992,
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“Environmental Characteristics of Clean Coal Technologies.” S. J.
Bossart, Morgantown Energy Technology Center; The 1992 17th
Annual Meeting of the National Associction of Environmentol
Professions, Scattle, WA, May 1992,

“Evaluating Impacts of Clean Air Compliance Strategies,” D.A.
Shirer, RJ. Evans, C.D. Harrison. D.B. Kehoe: Effects of Coul
Quality en Power Plants, San Diego, CA, August 1992,

“Gas Reburning - Serbent Injection for Acid Rain Precursor Emis-
sion Control,” D. Engelhardt, H. Rooney, R. Payne, EER Corpora-
tion and H. Ritz; DOE/PETC 7992 Inrernational Joint Power
Generation Conference, Atlanta, GA, Octlober 1992,

“How and Why Tampa Electric Company Selected IGCC for Its Next
Generating Capacity Addition.” Donald E. Pless, Teco Power Ser-
vices, [nc.: Amercian Power Conference, Chicago, IL, April 1992,

“Reducing Emissions of Air Toxics: Evaluating the Potential for
Removing Trace Elements from Powder River Basin Sub-Bitumi-
nous Coals,” C.E. Raleigh, R.L. Dospoy. R.}. Evans: Air and Waste
Management, New Orleans, LA, March 1993,

“The Pifien Pine Power Project.” Jonathan D. Pitcher, Foster Wheeler
Encrgy Corporation: John W. Moetter, Sierra Pacific Power Com-
pany: and Martin O. Fankhanel, The MW, Kellogg Company:
American Power Conference, Chicago, 11, April 1992,

“Wet Advanced FGD Design for the Bailley Generating Station.™
Ghassem B, Manavi and Beth Wrobel: Poswer Gen 92 Conference.
Orlando, FL, November 1092,

cettimeed on puge 12 ...
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The following papers were presented at the Twelfth Annual METC Gasification and Gas Stream Cleanup Confractors Review Meecting,

Morgantown, WV, September 1992,

“ABB Combustion Engineering’s Coal Gasification System for
Combined Cycle Power Generation,” Herbert E. Andrus, Combus-
tion Engineering, Inc.

“Design, Construction and Start-up of ENCOAL Mild Coal Gasifi-
cation Project.” James P. Frederick, ENCOAL Corporation,

“Pifion Pine IGCC Project Status Update, August 1992 John W.
Motter, Sierra Pacific Power Company.

“Tampa Electric IGCC Project.” Donald E. Pless, TECO Power
Services, Inc.

“Wabash River Coal Gasification Repowering Project.” Phil Amick,
Destac Energy, Inc.

The following papers were presented at the Ninth Annual International Pitisburgh Coal Conference, Pittshurgh, PA, October 1992.

“Design, Construction and Start-Up of ENCOAL Mild Gasification
Demonstration Plan.” Andrew M. Ting, ENCOAL Corporation.

“High Efficiency Clean Coal Technology Products: Status of Devel-
opmentand Demonstration.” Louis A. Salvadorand Kanwal Mahajan,
Morgantown Energy Technology Center.

“Second Year of Operation of the Tidd PFBC Demonstration Plant.”
D.A. Bauer and H.K. Stogran, American Electric Power Service
Corporation.

“Status of Tampa Electric Company’s Polk Unit #1 IGCC Power
Plant.” Donald E. Pless, TECO Power Services, Inc.

"The Des Moines Energy Center Pressurized Circulating Fluidized
Bed Demonstration Project.” G.E. Kruempel and S.J. Ambrose,
lowa Power, Inc., and Steve Provol, Pyropower Corporation.

“The Pifion Pine IGCC Project Overview and Update.” David N.
Poole and John W. Motter, Sierra Pacific Power Company; William
M. Campbell and Martin Fankhanel, the M.W. Kellogg Company;
and Jonathan D. Pitcher, Foster Wheeler USA Corp.

“The Wabash River Coal Gasification Repowering Project.” G.J.
Mann, Destec Energy, Inc.

“Toms Creek IGCC Demonstration Project.” R.T. Silvonen and J.G.,
Patel, Tampella Power Corporation; G.A. Chirden and M.J. Hobson,
Coastal Power Production Company,

The following papers were presented at the Eleventh EPRI Conference on Gasification Power Plants, San Francisco, CA, October 1992.

“A Utility’s Perspective on the Commercialization of Gasification
Power Plants,” Charles R. Black, Tampa Electric Company.

“Pifion Pine Power Project Status Report,” M. Fankhanel, W,
Campbell and G. Henningsen, The M.W. Kellogg Company.

“The Destec/PS] 265 MW Repowering Project,” J. Cook, PSI
Energy.

Mark Your Calendars

Conference Agenda

= Presentation of current status of projects

U.S. Department of Energy
Second Annual

Clean Coal Technology Conference

Co-sponsored by Southern States Energy Board

September 7-9, 1993
The Atlanta Hilton and Towers
Atlanta, Georgia

* Public review of the ongoing Clean Coal Technology Demonstration Program

= Transfer of data from these projects to the potential users

More than 400 persons attended the conference last year, including representatives of electric utilities,
independent power producers, technology and equipment vendors, coal producers, engineering & construc-
tion firms, regulatory agencies and state governments. International participants represented Brazil, France,
Italy, Japan, Korea, Poland, Thailand and the United Kingdom.
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